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@  Extended  play  videodisc. 

©  An  extended  play  videodisc  and  a  method  and  apparatus 
for  playing  it.  The  disc  carries  every  m  th  segment  of  a  video 
program  and  the  segments  are  repeated  m  times  to  approxi- 
mate  the  original  program.  Prior  art  extended  play  discs  have 
contained  every  other  frame  or  every  third  frame  of  video,  but 
the  repeating  of  an  entire  frame  results  in  poor  motion  repro- 
duction  and  flickering  scene  transitions.  The  present  invention 
preferably  includes  the  repeating  of  a  field  of  video  an  odd 
number  of  times.  The  fields  are  preferably  arranged  in  order  on 
the  disc  with  n  fields  per  revolution,  the  disc  being  rotated 
such  that  a  new  field  is  read  every  one  and  1/n  th  revolution  of 
the  disc.  The  new  segment  is  preferably  read  during  the  final 
repeating  of  the  previous  segment. 



BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  v i d e o   r e c o r d i n g  

and  p l a y b a c k ,   and  more  p a r t i c u l a r l y   r e l a t e s   to  v i d e o  

r e c o r d i n g   d i s c s   and  t h e i r   p l a y b a c k .  

BACKGROUND  ART 

The  v i d e o d i s c   i s   a  s t o r a g e   med ium  f o r   v i d e o  

i n f o r m a t i o n ,   on  w h i c h   v i d e o   s i g n a l s   a r e   r e c o r d e d   a s  

s p i r a l   or  c i r c u l a r   t r a c k s   of  i n d i c i a   w h i c h   a r e   r e a d a b l e  

by  way  of  e l e c t r i c a l ,   o p t i c a l ,   or   o t h e r   m e a n s .   V i d e o d i s c s ,  

in  p a r t i c u l a r   o p t i c a l   v i d e o d i s c s   w h i c h   a r e   r e a d a b l e  

o p t i c a l l y   by  way  of  an  i m a g e d   beam  of  l a s e r   l i g h t ,  

o f f e r   e n h a n c e d   p l a y b a c k   f l e x i b i l i t y   as  c o m p a r e d   w i t h  

v i d e o   t a p e .   To  c i t e   j u s t   one  e x a m p l e ,   a  v i d e o d i s c  

p l a y e r   can  be  p r o g r a m m e d   to  " s e a r c h "   f o r   a  p a r t i c u l a r  

f r a m e   or   f i e l d   of  v i d e o ,   and  t h a t   s e a r c h   can  be  e f f e c t e d  

q u i t e   r a p i d l y   as  t h e   i m a g e d   beam  of  l a s e r   l i g h t   i s  

e a s i l y   moved  in  a  r a d i a l   d i r e c t i o n   a c r o s s   t he   f u l l   s p a n  
of  a  d i s c   much  more   r a p i d l y   t h a n   a  v i d e o   t a p e   can  b e  

c y c l e d   f rom  b e g i n n i n g   to  end  e v e n   in  a  f a s t   f o r w a r d   o r  

f a s t   r e v e r s e   m o d e .  

One  l i m i t a t i o n   i m p o s e d   by  t h e   v i d e o d i s c ,   h o w e v e r ,  

a t   t h e   p r e s e n t   l e v e l   of  t e c h n o l o g y ,   is   in  t he   a m o u n t   o f  

v i d e o   i n f o r m a t i o n   w h i c h   can  be  s t o r e d   on  one  " s i d e "   o f  

a  d i s c .   C u r r e n t   o p t i c a l   v i d e o d i s c   s t a n d a r d s   p r o v i d e  

f o r   5 4 , 0 0 0   c i r c u l a r   or  s p i r a l   t r a c k s   on  a  d i s c ,   w i t h  

t he   i n n e r m o s t ,   l i m i t i n g   t r a c k   c a r r y i n g   no  more  t h a n   t w o  

f i e l d s   of  v i d e o .   C o n s t a n t   a n g u l a r   v e l o c i t y   ( "CAV")  

d i s c s ,   w h i c h   a r e   r o t a t e d   a t   a  c o n s t a n t   a n g u l a r   v e l o c i t y  

as  t h e y   a r e   p l a y e d ,   c a r r y   two  f i e l d s   of  v i d e o   in  e a c h  

of  t he   5 4 , 0 0 0   t r a c k s .   C o n s t a n t   l i n e a r   v e l o c i t y   ( " C L V " )  

d i s c s ,   w h i c h   a r e   p l a y e d   a t   a  v a r y i n g   a n g u l a r   v e l o c i t y  



s u c h   t h a t   t h e   l i n e a r   v e l o c i t y   of  t h e   r e a d i n g   s p o t   o f  

l i g h t   a l o n g   any  t r a c k   on  t h e   d i s c   i s   c o n s t a n t ,   c a r r y   a  

v a r y i n g   n u m b e r   of  f i e l d s   of  v i d e o   on  each   t r a c k ,  

v a r y i n g   f rom  two  on  t h e   i n n e r m o s t   t r a c k   to  s i x   on  t h e  

o u t e r m o s t   t r a c k .   The  maximum  p e r m i s s a b l e   p l a y   t i m e   f o r  

a  CLV  d i s c   i s   a p p r o x i m a t e l y   one  h o u r   per   s i d e ,   w h i l e  

f o r   a  CAV  d i s c   t h e   p l a y   t i m e   is   l i m i t e d   to  a p p r o x i m a t e l y  

one  h a l f   h o u r   p e r   s i d e .  

A r r a n g e m e n t s   have   b e e n   p r o p o s e d  t o   e x t e n d   t h e   p l a y  

t i m e   of  v i d e o d i s c s .   For   e x a m p l e ,   U.S.   P a t e n t   N o .  

3 , 9 0 8 , 0 8 0 ,   e n t i t l e d   " M e t h o d   of  M a k i n g   an  E x t e n d e d   P l a y  

V i d e o d i s c   R e c o r d " ,   w h i c h   i s s u e d   on  S e p t e m b e r   23,  1 9 7 5  

to  K e n t   D.  B r o a d b e n t ,   d e s c r i b e s   a  s y s t e m   w h e r e i n   o n l y  

one  of  t h e   v i d e o   f r a m e s   of  a  c o n s e c u t i v e   p l u r a l i t y   o f  

f r a m e s   i s   r e c o r d e d   on  a  v i d e o d i s c .   The  s o u n d   a s s o c i a t e d  

w i t h   t h e   r e c o r d e d   v i d e o   f r a m e   and  t he   o m i t t e d   v i d e o  

f r a m e s   i s   m u l t i p l e x e d   and  w r i t t e n   on  the   d i s c   t r a c k  

a l o n g   w i t h   t h e   r e c o r d e d   f r a m e .   On  p l a y b a c k ,   t h e  

r e c o r d e d   f r a m e   i s   r e a d   r e p e a t e d l y   by  the   p l a y e r   a  

s u f f i c i e n t   n u m b e r   of  t i m e s   to  s u b s t i t u t e   f o r   t h e   o m i t t e d  

f r a m e s   and  e a c h   r e p e a t   i s   a c c o m p a n i e d   by  t h e   s o u n d  

c o r r e s p o n d i n g   to  t he   o m i t t e d   f r a m e s ,   in  p r o p e r   s e q u e n t i a l  

o r d e r .   The  s y s t e m   d i s c l o s e d   in   t h e   '080  p a t e n t   p r o v i d e s  

a  s y s t e m   by  w h i c h   t he   p l a y   t i m e   of  a  v i d e o d i s c   may  b e  

e x t e n d e d   by  a  f a c t o r   of  t w o ,   t h r e e   or  more  t i m e s .   T h e  

s y s t e m   l e n d s   i t s e l f   p a r t i c u l a r l y   w e l l   to  a p p l i c a t i o n s  

w h e r e i n   one  f r a m e   is   r e c o r d e d   on  e a c h  s p i r a l   t r a c k  

r e v o l u t i o n   of  t h e   v i d e o d i s c .   In  t h i s   way,  t h e   m e c h a n i c s  

of  r e p e a t i n g   a  s i n g l e   f r a m e   i s   r e n d e r e d   r e l a t i v e l y  

s i m p l e ,   u t i l i z i n g   t he   s t a n d a r d   t e c h n i q u e   of  " f r e e z e  

f r a m e "   v i d e o d i s c   p l a y b a c k .  

H o w e v e r ,   t h e   ' 080   p a t e n t   s y s t e m   has  l i m i t a t i o n s .  

For   e x a m p l e ,   s i n c e   w h o l e   f r a m e s   a r e   d r o p p e d ,   t h e   m a x i m u m  

m o t i o n   u p d a t e   r a t e   i s   15  p e r   s e c o n d .   Th i s   g i v e s   m a r g i n a l  

m o t i o n   f i d e l i t y .   In  a d d i t i o n   to  t h i s ,   w h e n e v e r   F i e l d   1 

and  F i e l d   2  of  t h e   f r a m e   b e i n g   r e p e a t e d   a r e   d i f f e r e n t ,  



t he   t r a n s i t i o n   b e t w e e n   t h e   f i e l d s   i s   s e e n   t he   s a m e  

number   of  t i m e s   t h e   f r a m e   i s   r e p e a t e d ,   e x a g g e r a t i n g   t h e  

j e r k i n g   m o t i o n .  

The  p r e s e n t   i n v e n t i o n   s o l v e s   t h e s e   p r o b l e m s ,   w h i l e  

p e r m i t t i n g   up  to  2 /3   of  t h e   v i d e o   s i g n a l s   to  be  o m i t t e d ,  

t h u s   g i v i n g   t h r e e   t i m e s   t h e   n o r m a l   p l a y   t i m e   f o r   a  

v i d e o d i s c .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e s i d e s   in  an  i m p r o v e d   l o n g -  

p l a y   v i d e o d i s c   h a v i n g   a  d i s c   b a s e   of  t he   t y p e   s u i t a b l e  

f o r   t h e   r e c o r d i n g   t h e r e o n   of  s p i r a l   or  c i r c u l a r   t r a c k s  

of  i n d i c i a   r e p r e s e n t i n g   v i d e o   s i g n a l s .   The  d i s c   b a s e  

has   r e c o r d e d   t h e r e o n   a  p l u r a l i t y   of  f i e l d s   of  v i d e o   i n  

e a c h   t r a c k   r e v o l u t i o n ,   e a c h   f i e l d   b e i n g   n o n c o n t i g u o u s  

w i t h   e a c h   of  t h e   s a i d   f i e l d s   a d j a c e n t   t h e r e t o .   T h e  

d i s c   i s   p l a y e d   by  r e a d i n g   a  f i e l d   of  v i d e o ,   s t o r i n g   i t ,  

and  p l a y i n g   i t   r e p e a t e d l y   a  p l u r a l i t y   of  t i m e s .  

The  p r e s e n t   i n v e n t i o n   i s   p a r t i c u l a r l y   u s e f u l   i n  

c o n n e c t i o n   w i t h   a  v i d e o d i s c   w h e r e i n   b a n d w i d t h   c o m p r e s s e d  

v i d e o   i s   r e c o r d e d   t h e r e o n   s u c h   t h a t   f o u r   f i e l d s   o f  

v i d e o   a r e   r e c o r d e d   on  e a c h   t r a c k ,   and  w h e r e i n   t h o s e  

f i e l d s   c o m p r i s e   one  o u t   of  e v e r y   t h r e e   f i e l d s   of  v i d e o  

f rom  a  s t a n d a r d   s e g m e n t   of  v i d e o .   T h i s   a r r a n g e m e n t  

a l l o w s   f o r   an  e x p a n s i o n   of  t h e   p l a y   t i m e   of  a  v i d e o d i s c  

by  a  f a c t o r   of  s i x ,   t h u s   p e r m i t t i n g   up  to  t h r e e   h o u r s  

of  v i d e o   p r o g r a m   m a t e r i a l   to  be  r e c o r d e d   on  a  s i n g l e  

s i d e   of  a  c o n s t a n t   a n g u l a r   v e l o c i t y   d i s c .   A  n o v e l  

a r r a n g e m e n t   p e r m i t t i n g   t h e   p l a y b a c k   of  s u c h   a  d i s c   i s  

d i s c l o s e d   h e r e i n .  

P r o v i d i n g   f i e l d s   g e n e r a l l y   n o n c o n t i g u o u s   w i t h   e a c h  

of  t h e i r   a d j a c e n t   f i e l d s   r e c o r d e d   t h e r e w i t h ,   and  i n  

p a r t i c u l a r   r e p l a y i n g   one  o u t   of  e v e r y   "N"  f i e l d   o n l y   o f  

an  o t h e r w i s e   s t a n d a r d   s e g m e n t   of  v i d e o ,   p r o v i d e s  

i m p r o v e d   p e r f o r m a n c e   as  c o m p a r e d   w i t h   s y s t e m s   w h i c h  

p r o v i d e   c o m p l e t e   f r a m e s   t a k e n   f rom  such   o t h e r w i s e  

c o n v e n t i o n a l   v i d e o .   For   e x a m p l e ,   s u c h   s i n g l e - f i e l d  

r e p e t i t i o n   g i v e s   m o t i o n   s m o o t h n e s s   s u p e r i o r   to  r e p e a t -  

f r a m e   s y s t e m s .   C o m p a r i n g   a  one  o u t   of  t h r e e   s k i p   f i e l d  



w i t h   a  one  o u t   of  two  s k i p   f r a m e   s y s t e m ,   t he   b a s i c  

m o t i o n   s a m p l i n g   r a t e   of  t h e   s k i p   f i e l d   s y s t e m   i s   t w e n t y  

t i m e s   p e r   s e c o n d ,   as  c o m p a r e d   w i t h   f i f t e e n   t i m e s   p e r  
s e c o n d   f o r   t h e   s k i p   f r a m e   s y s t e m .   In  a d d i t i o n ,   a n y  
t r a n s i t i o n   b e t w e e n   d i s s i m i l a r   f i e l d s   i s   s e e n   o n l y   o n c e  

w i t h   t h e   s k i p   f i e l d   s y s t e m ,   p r e v e n t i n g   the   f l u t t e r i n g  

m o t i o n   d i s c o n t i n u i t y   w h i c h   i s   p o s s i b l e   w i t h   t he   r e p e a t -  

f r a m e   s y s t e m .   The  p r i c e   f o r   t h i s   i m p r o v e d   m o t i o n  

f i d e l i t y   w o u l d   n o r m a l l y   be  a  d e c r e a s e   in  v e r t i c a l  

r e s o l u t i o n .   H o w e v e r ,   in  t h e   one  o u t   of  t h r e e   s k i p  

f i e l d   s y s t e m ,   r e c o r d e d   f i e l d s   a l t e r n a t e   b e t w e e n   "ODD- 

f i e l d "   s c a n   l i n e s   and  " E V E N - f i e l d "   s c a n   l i n e s ,   t h u s  

r e t a i n i n g   i n f o r m a t i o n   c o v e r i n g   t h e   e n t i r e   n o r m a l   TV 

v e r t i c a l   r e s o l u t i o n .   In  a  c o n t i n u o u s   r u n n i n g   d i s p l a y ,  

" f u l l   r e s o l u t i o n "   and  " h a l f   r e s o l u t i o n "   f r a m e s   w i l l  

t h u s   a l t e r n a t e ,   p r o v i d i n g   on  t h e   a v e r a g e ,   a  t w e n t y - f i v e  

p e r c e n t   r e d u c t i o n   in  v e r t i c a l   r e s o l u t i o n .  

I t   w i l l   be  a p p r e c i a t e d   f rom  t h e   f o r e g o i n g   t h a t   t h e  

p r e s e n t   i n v e n t i o n   r e p r e s e n t s   a  s i g n i f i c a n t   a d v a n c e   i n  

t he   f i e l d   of  v i d e o d i s c   r e c o r d i n g   and  r e p r o d u c i n g  

s y s t e m s .   In  p a r t i c u l a r ,   i t   p r o v i d e s   a  c o n v e n i e n t  

t e c h n i q u e   f o r   i n c r e a s i n g   t h e   e f f e c t i v e   s t o r a g e   c a p a c i t y  

of  a  r e c o r d i n g   d i s c   w i t h o u t   s u b s t a n t i a l   l o s s   in  r e p r o d u c t i o n  

f i d e l i t y .   O t h e r   a s p e c t s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

w i l l   become   a p p a r e n t   f rom  t he   f o l l o w i n g   more  d e t a i l e d  

d e s c r i p t i o n ,   t a k e n   in  c o n j u n c t i o n   w i t h   t he   a c c o m p a n y i n g  

d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   a  d i a g r a m   d e p i c t i n g   the   a r r a n g e m e n t   o f  

f i e l d s   on  a  v i d e o d i s c   c o n s t r u c t e d   a c c o r d i n g   to  t h e  

p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .  

F i g u r e   2  i s   a  d i a g r a m   s h o w i n g   t he   a r r a n g e m e n t   i n  

t i m e   of  f i e l d s   of  v i d e o   as  t h e y   a r e   r e a d   o f f   of  t h e  

d i s c   shown  in  F i g u r e   1  as  c o m p a r e d   w i t h   the   a r r a n g e m e n t  
of  f i e l d s   of  s u c h   v i d e o   as  t h e y   a r e   r e p l a y e d   f o r  

v i e w i n g   on  a  m o n i t o r   or  r e c e i v e r .  



F i g u r e   3  i s   a  b l o c k   d i a g r a m   of  c i r c u i t r y   w h i c h   c a n  

be  i n c o r p o r a t e d   in   a  c o n v e n t i o n a l   p l a y e r   to  p e r m i t   i t  

to  p l a y   t h e   v i d e o d i s c   shown  in  F i g u r e   1 .  

F i g u r e s   4 ( A ) - ( F )   a r e   s i g n a l   d i a g r a m s   of  s e v e r a l  

s i g n a l s   g e n e r a t e d   by  t h e   c i r c u i t s   shown  in  F i g u r e   3 .  

F i g u r e s   5 ( A ) - ( D )   a r e   s i g n a l   d i a g r a m s   of  f u r t h e r  

s i g n a l s   g e n e r a t e d   by  t he   c i r c u i t s   shown  in  F i g u r e   3 .  

F i g u r e   6  i s   a  b l o c k   d i a g r a m   of  a  p o r t i o n   of  t h e  

c i r c u i t r y   shown  in  F i g u r e   3 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

i n v o l v e s   t h e   use   of  a  CAV  o p t i c a l   v i d e o d i s c ,   in  w h i c h  

f o u r   f i e l d s   of  v i d e o   a r e   s t o r e d   on  e a c h   s p i r a l   t r a c k .  

F i g u r e   1  i s   a  d i a g r a m   s h o w i n g   t h e   a r r a n g e m e n t   of  f i e l d s  

on  s u c h   a  v i d e o d i s c   10.  The  d i s c   10  i s   c o n v e n t i o n a l   i n  

a l l   a s p e c t s   e x c e p t   f o r   t h e   a r r a n g e m e n t   of  t h e   v i d e o  

i n f o r m a t i o n   on  t h e   r e c o r d i n g   s u r f a c e s   t h e r e o f .   T h u s ,  

t he   d i s c   has   a  c e n t r a l   a p e r t u r e   12  of  c o n v e n t i o n a l  

d i m e n s i o n s ,   and  an  a n n u l a r   r e c o r d i n g   s u r f a c e   on  e a c h  

s i d e   w h i c h   e x t e n d s   f rom  an  i n n e r   c i r c u l a r   b o u n d a r y   14 

to  an  o u t e r   c i r c u l a r   b o u n d a r y   16  n e a r   t he   edge   of  t h e  

d i s c   10.  The  d i s c   10  i s   p l a y e d   s u c h   t h a t   t h e   r e a d i n g  

s p o t   of  l a s e r   l i g h t   a d v a n c e s   a r o u n d   the   d i s c   in   t h e  

d i r e c t i o n   d e p i c t e d   by  a r r o w   1 8 .  

A  s t a n d a r d ,   c o n v e n t i o n a l   CAV  o p t i c a l   v i d e o d i s c   h a s  

two  f i e l d s   p e r   r e v o l u t i o n   of  t h e   s p i r a l   t r a c k   and  i s  

r o t a t e d   a t   a  r a t e   of  a p p r o x i m a t e l y   1800  RPM.  T h i s  

r e s u l t s   in  t h e   v i d e o   i n f o r m a t i o n   b e i n g   r e a d   o f f   t h e  

d i s c   a t   s t a n d a r d   NTSC  r a t e .   In  o r d e r   to  r e a d   t h e   d i s c  

10  of  t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

a t   a  r a t e   w h i c h   w o u l d   c a u s e   t h e   v i d e o   i n f o r m a t i o n   to  b e  

r e a d   o f f   a t   s t a n d a r d   NTSC  r a t e ,   t h e   d i s c   r o t a t i o n   r a t e  

w o u l d   be  a p p r o x i m a t e l y   900  RPM.  H o w e v e r ,   a c c o r d i n g   t o  

t he   p r i n c i p l e s   of  t he   p r e s e n t   i n v e n t i o n ,   t he   d i s c   10  i s  

r o t a t e d   a t   a  r a t e   of  a p p r o x i m a t e l y   1500  RPM. 



The  r e a s o n   f o r   t h i s   d i f f e r e n c e   i s   e x p l a i n e d   b y  

r e f e r e n c e   to  F i g u r e   2,  w h i c h   i s   a  d i a g r a m   s h o w i n g   t h e  

r e l a t i o n s h i p   b e t w e e n   o r i g i n a l   f i e l d s   of  v i d e o   s e l e c t e d  

( F i g u r e   2 ( A ) ) ,   f i e l d s   of  v i d e o   s c a n n e d   on  the   d i s c  

( F i g u r e   2 ( B ) ) ,   f i e l d s   of  v i d e o   as  t h e y   a r e   a c t u a l l y  

r e g e n e r a t e d   to  d r i v e   e i t h e r   a  t e l e v i s i o n   m o n i t o r   o r  

r e c e i v e r   (FIGURE  2 ( C ) ) ,   and  jump  b a c k   p u l s e s   ( F i g u r e  

2 ( D ) ) .   F r a m e s   s c a n n e d   on  t h e   d i s c   a r e   d e s i g n a t e d   b y  

r e f e r e n c e   n u m e r a l   20,  w h i l e   f r a m e s   p r o v i d e d   as  o u t p u t  

s i g n a l s   a r e   d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   22.  T h e  

d i a g r a m   d e p i c t s   a  s e q u e n c e   of  p l a y   of  f r a m e s   of  a  g i v e n  

s p i r a l   t r a c k ,   d e s i g n a t e d   a r b i t r a r i l y   as  t r a c k   "A".   T h e  

i m m e d i a t e l y   p r e c e d i n g   t r a c k   i s   t h e r e f o r e   d e s i g n a t e d  

" A - 1 " ,   and  t h e   s u b s e q u e n t   t r a c k   " A + l " .   The  f i r s t   f i e l d  

on  a  t r a c k   i s   d e s i g n a t e d   by  " F l " ,   t h e   s e c o n d   f i e l d   b y  

" F 2 " ,   and  so  f o r t h .   F i e l d   " F l "   c o r r e s p o n d s   to  o r i g i n a l  

v i d e o   F i e l d   "OV1",   F i e l d   "F2"  c o r r e s p o n d s   to  o r i g i n a l  

v i d e o   F i e l d   "OV4",   and  so  f o r t h .   O r i g i n a l   v i d e o   F i e l d s  

"OV2",  "OV3",   "OV5,  e t c .   a r e   s k i p p e d ,   t h a t   i s ,   n o t  

r e c o r d e d .  

The  f i e l d s   w h i c h   a r e   r e c o r d e d   on  the   d i s c   c o r r e s p o n d  

to  one  o u t   of  e v e r y   t h r e e   f i e l d s   of  a  s t a n d a r d   NTSC 

v i d e o   f o r m a t   p r o g r a m   s e g m e n t .   In  p l a y b a c k ,   a  f i e l d   i s  

r e a d   o f f   of  t h e   d i s c   10,  d i g i t i z e d ,   s t o r e d ,   and  t h e n  

r e a d   o u t   of  s t o r a g e   t h r e e   t i m e s   in   a  row  and  c o n v e r t e d  

back   i n t o   an  a n a l o g   s i g n a l   as  i t   i s   r e a d   o u t   of  s t o r a g e .  

D u r i n g   t h e   l a s t   r e a d o u t   of  a  f i e l d   f rom  s t o r a g e ,   t h e  

n e x t   f i e l d   on  t h e   d i s c   i s   r e a d   i n t o   s t o r a g e   so  t h a t   t h e  

p r o c e s s   can  c o n t i n u e   u n i n t e r r u p t e d   in  c y c l i c a l   f a s h i o n .  

The  d i s c   10  i s   r o t a t e d   a t   a  r a t e   such   t h a t   t h e  

r e a d i n g   beam  of  l a s e r   l i g h t   s c a n s   14  r o t a t i o n s ,   o r  

t r a c k s ,   in  t he   t i m e   i t   t a k e s   to  p l a y   t h r e e   f i e l d s   o f  

v i d e o   a t   NTSC  r a t e .   T h u s ,   r e f e r r i n g   now  to  F i g u r e   2 ,  

i t   can  be  s e e n   t h a t   d u r i n g   t h e   t h i r d   and  f i n a l   p l a y b a c k  

of  t he   f o u r t h   f i e l d   of  t r a c k   " A - 1 " ,   F i e l d   1  (Fl)   o f  

t r a c k   A  is   b e i n g   s t o r e d   in   memory .   The  s e q u e n c i n g   i s  



a r r a n g e d   s u c h   t h a t   t h e   f i r s t   f i e l d   of  t r a c k   A  i s  

c o m p l e t e l y   s t o r e d   j u s t   as  t h e   r e a d o u t   of  the   f o u r t h  

f i e l d   of  t r a c k   A-1  i s   c o m p l e t e d ,   or  s h o r t l y   t h e r e a f t e r .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   f i v e   f i e l d s   of  v i d e o  

on  t he   d i s c   a r e   s c a n n e d   in   t h e   t i m e   t h a t   i t   t a k e s   t o  

p l a y   back   e a c h   s t o r e d   f i e l d   of  v i d e o   t h r e e   t i m e s .   I t  

w i l l   a l s o   be  a p p r e c i a t e d   t h a t   t h e   s p e c i a l   r o t a t i o n   r a t e  

of  t he   d i s c   m e n t i o n e d   a b o v e   makes   t h i s   o v e r l a p p i n g  

t i m i n g   s c h e m e   p o s s i b l e .  

P r o p e r   s c a n n i n g   of  t h e   r e a d i n g   s p o t   of  l a s e r   l i g h t  

a l o n g   t h e   s p i r a l   t r a c k   i s   a s s u r e d   by  t he   i m p l e m e n t a t i o n  

of  a  Jump  Back  s i g n a l   23,  shown  in   F i g u r e   2 ( D ) ,   w h i c h  

c a u s e s   t he   s p o t   of  l i g h t   to  jump  b a c k   to  the   i m m e d i a t e l y  

p r e c e d i n g   t r a c k ,   i m m e d i a t e l y   f o l l o w i n g   s t o r a g e   of  e a c h  

f i e l d   of  v i d e o .  

A u d i o   i s   s t o r e d   on  t h e   d i s c   w i t h   each   f i e l d   as  t h r e e  

c h a n n e l s   of  a u d i o   i n f o r m a t i o n .   Wi th   e a c h   s e p a r a t e   p l a y -  

back   of  a  f i e l d   of  v i d e o ,   a  d i f f e r e n t   one  of  t he   a u d i o  

c h a n n e l s   i s   p l a y e d   a l o n g   w i t h   t h a t   v i d e o .   The  c o m b i n a t i o n  

of  a l l   t h r e e   c h a n n e l s   p r o v i d e s   t he   c o m p l e t e   a u d i o   i n f o r m a -  

t i o n   f o r   t h e   p l a y i n g   of  a l l   t h r e e   f i e l d s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   w h e r e a s   c o n v e n t i o n a l  

CAV  d i s c s   p r e s e n t l y   h a v e   o n l y   two  f i e l d s   pe r   t r a c k ,   i n  

o r d e r   to  f i t   f o u r   f i e l d s   of  v i d e o   on  e a c h   s p i r a l   of  t h e  

t r a c k ,   b a n d w i d t h   c o m p r e s s i o n   of  t h e   s t o r e d   v i d e o   a n d  

a u d i o   i s   r e q u i r e d ,   i f   t h e   same  s i z e   and  s p a c i n g   i n d i c i a  

a re   to  be  e m p l o y e d .   In  f a c t ,   t he   p r e f e r r e d   e m b o d i m e n t  

of  t he   p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   a  b a n d w i d t h   c o m -  

p r e s s i o n   of  two  to  one .   Many  c o n v e n t i o n a l   b a n d w i d t h   c o m -  

p r e s s i o n   t e c h n i q u e s   a r e   a v a i l a b l e   and  may  be  u s e d   f o r   t h i s  

p u r p o s e .  



F i g u r e   3  i s   a  b l o c k   d i a g r a m   of  c i r c u i t r y   c o n s t r u c t e d  

in  a c c o r d a n c e   w i t h   t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ,   u s a b l e   in   c o n n e c t i o n   w i t h   a  c o n v e n t i o n a l  

v i d e o d i s c   p l a y e r   m e c h a n i s m   to  p e r m i t   p l a y b a c k   of  t h e  

o p t i c a l   v i d e o d i s c   shown  in   F i g u r e   1.  The  FM  s i g n a l  

r e c o v e r e d   f rom  t h e   d i s c   i s   a p p l i e d   to  a  s i g n a l   l i n e   3 0 ,  

and  i s   c o n v e y e d   to  a  D e m o d u l a t o r   and  Sync  E x t r a c t o r   32 

and  to  t he   i n p u t   of  a  s e c o n d ,   t h r e e   c h a n n e l   A u d i o  

D e m o d u l a t o r   34.  The  D e m o d u l a t o r   and  Sync  E x t r a c t o r   32 

d e m o d u l a t e s   t h e   FM  s i g n a l ,   and  p r o v i d e s   as  o u t p u t s  

r e c o v e r e d   D i s c   V i d e o   and  D i s c   S y n c ,   on  l i n e s   36  and  38 

r e s p e c t i v e l y .  

I t   w i l l   be  a p p r e c i a t e d   f rom  t h e   f o r e g o i n g   d i s c u s s i o n  

t h a t   t h e   t i m i n g   of  t he   D i s c   V i d e o   and  D i s c   Sync  i s   s u b -  

s t a n t i a l l y   e q u a l   to  5 /3   X  NTSC  r a t e s .   T h u s ,   f o r  

e x a m p l e ,   t h e   b u r s t   f r e q u e n c y   of  t h e   D i sc   V i d e o   i s  

a p p r o x i m a t e l y   e q u a l   to  5 . 9 6   m e g a h e r t z .   O t h e r   r a t e s ,  

s u c h   as  h o r i z o n t a l   s y n c ,   f o l l o w   t h e   same  p r o p o r t i o n .  

As  in   a  c o n v e n t i o n a l   p l a y e r ,   t h e   D i s c   Sync  on  l i n e  

38  i s   a p p l i e d   to   t he   S p i n d l e   S e r v o   c i r c u i t   of  t h e   d i s c  

p l a y e r   a l o n g   w i t h   D i s c   Sync  R e f ,   d e s c r i b e d   b e l o w ,   a n d  

s e r v e s   to  e n s u r e   t he   p r o p e r   r o t a t i o n   r a t e   of  t h e  

s p i n d l e ,   and  t h u s   of  t h e   d i s c ,   f o r   t h e   FM  s i g n a l   to  b e  

r e a d   o f f   t h e   d i s c   a t   t h e   p r o p e r   r a t e .   D i s c   Sync  o n  

l i n e   38  i s   a l s o   a p p l i e d   to   an  A c t i v e   V i d e o   W i n d o w  

G e n e r a t o r   42  and  to  a  Load  G a t e   and  Jump  Back  P u l s e  

G e n e r a t o r   44,  b o t h   of  w h i c h   a r e   d i s c u s s e d   in  f u r t h e r  

d e t a i l   b e l o w .  

D i s c   V i d e o   on  l i n e   36  i s   a p p l i e d   to  a  V i d e o   S a m p l e  

C l o c k   G e n e r a t o r   44  and  to  an  A-D  C o n v e r t e r   46.  T h e  

V i d e o   S a m p l e   C l o c k   G e n e r a t o r   44  g e n e r a t e s   a  s q u a r e   w a v e  

S a m p l e   C l o c k   s i g n a l   a t   a  r a t e   e q u a l   to  t h r e e   t i m e s   t h e  

b u r s t   f r e q u e n c y   of  t he   d i s c   " c o l o r   s u b c a r r i e r " ,   a n d  

p h a s e   l o c k e d   to   t he   b u r s t   s i g n a l .   T h i s   Sample   C l o c k  

s i g n a l   i s   a p p l i e d   on  l i n e   48  to  one  i n p u t   of  an  AND 

g a t e   50.  The  s i g n a l   on  l i n e   48  i s   a l s o   a p p l i e d   to  a  



D i v i d e - B y - 1 5 0   d e v i c e   52,  t h e   o u t p u t   of  w h i c h   is   a p p l i e d  

to  one  i n p u t   of  an  AND  g a t e   54.  The  o u t p u t   of  AND 

g a t e   54  i s   a p p l i e d   to  t h e   SAMPLE  i n p u t   of  a  t h r e e   p o r t  

A/D  C o n v e r t o r   56,  w h i c h   i s   d e s c r i b e d   in  f u r t h e r   d e t a i l  

b e l o w .   The  o u t p u t   of  AND  g a t e   50  i s   a p p l i e d   to  t h e  

SAMPLE  CONVERT  i n p u t   of  A/D  C o n v e r t e r   4 6 .  

The  o u t p u t   of  A/D  C o n v e r t e r   46  i s   a p p l i e d   to  a  

FIFO  R e g i s t e r   58.  The  o u t p u t   of  t h e   FIFO  R e g i s t e r   58 

is   a p p l i e d   to  a  Memory  d e v i c e   60.  A  h a n d s h a k e   i n t e r -  

c o n n e c t i o n   b e t w e e n   r e g i s t e r   58  and  60  i s   p r o v i d e d   b y  

way  of  D a t a   S t o r e d   l i n e   62  and  W r i t e   R e q u e s t   l i n e   6 4 .  

The  o u t p u t   of  Memory  60  i s   c o n n e c t e d   to  a  B u f f e r  

R e g i s t e r   66,  t h e   o u t p u t   of  w h i c h   i s   c o n n e c t e d   to  a  

D i g i t a l - T o - A n a l o g   C o n v e r t e r   68.  The  o u t p u t   of  D / A  

C o n v e r t e r   68  i s   a p p l i e d   to   a  Sync  and  C o l o r   B u r s t  

I n s e r t   c i r c u i t   70.  The  o u t p u t   of   c i r c u i t   70  c o m p r i s e s  

r e c o v e r e d   NTSC  v i d e o .  

The  o u t p u t   of   t he   A c t i v e   V i d e o   Window  G e n e r a t o r   42  

c o m p r i s e s   a  s e r i e s   of  p u l s e s   w h i c h   a r e   h i g h   d u r i n g  

t h o s e   p o r t i o n s   of  t h e   D i s c   V i d e o   s i g n a l   in  w h i c h   v i s u a l  

or  d a t a   c o n t e n t   v i d e o   s i g n a l s   can   o c c u r ,   t h a t   i s ,  

e x c l u d i n g   h o r i z o n t a l   b l a n k i n g   i n t e r v a l s   and  t h a t  

p o r t i o n   of  t h e   v e r t i c a l   b l a n k i n g   i n t e r v a l   e x t e n d i n g  

f rom  l i n e   1  t h r o u g h   l i n e   9.  A l t h o u g h   l i n e s   10  t h r o u g h  

20  of  t h e   v e r t i c a l   b l a n k i n g   i n t e r v a l   do  n o t   c o n t a i n  

v i s u a l   c o n t e n t   v i d e o   i n f o r m a t i o n ,   t h e y   f r e q u e n t l y   d o  

c o n t a i n   d i g i t a l l y   e n c o d e d   d a t a   s i g n a l s .   The  o u t p u t   o f  

c i r c u i t   42  i s   a p p l i e d   to  one  i n p u t   of  an  AND  g a t e   7 2 ,  

t he   o u t p u t   of  w h i c h   i s   c o n n e c t e d   to  t he   o t h e r   i n p u t   o f  

AND  g a t e   5 0 .  

The  Load  Ga t e   and  Jump  Back  P u l s e   G e n e r a t o r   44  h a s  

two  o u t p u t s .   The  f i r s t   o u t p u t ,   on  l i n e   74,  i s   a  L o a d  

Ga te   s i g n a l   w h i c h   i s   h i g h   o n l y   d u r i n g   the   t i m e   when  a  

f i e l d   i s   to  be  r e a d   f rom  t h e   d i s c .   I t   is   a p p l i e d   t o  

t he   o t h e r   i n p u t s   of  AND  g a t e   54  and  72,  and  to  t h e  

i n p u t   of  an  I n v e r t e r   76,  t h e   o u t p u t   of  w h i c h   i s   a p p l i e d  

to  t h e   WRITE  ADDRESS  RESET  i n p u t   of  memory  60.  T h e  



o t h e r   o u t p u t   of  g e n e r a t o r   44  i s   a  Jump  Back  p u l s e  

s i g n a l   and  i s   a p p l i e d   to  l i n e   78.  T h i s   p u l s e   i s  

p r o v i d e d   to  t h e   r e a d   s p o t   jump  b a c k   c i r c u i t r y   of   t h e  

p l a y e r   w h i c h ,   in   r e s p o n s e   t h e r e t o ,   c a u s e s   t he   r e a d i n g  

s p o t   of  l a s e r   l i g h t   to  jump  b a c k   to  t he   l a s t   p r e c e d i n g  

t r a c k ,   as  i s   known  in  t h e   a r t .  

A  R e f e r e n c e   T i m i n g   G e n e r a t o r   c i r c u i t   80  p r o v i d e s  

as  an  o u t p u t   a  s q u a r e   wave  r e f e r e n c e   p u l s e   s i g n a l   a t  

t he   r a t e   of  t h e   D i s c   S y n c .   T h i s   s i g n a l ,   D i s c   Sync  R e f ,  

is   a p p l i e d   to  l i n e   82  w h i c h   i s   c o n n e c t e d   to  t he   S p i n d l e  

S e r v o   w h i c h   u t i l i z e s   i t   in   t h e   c o n t r o l   of  t he   r a t e   o f  

r o t a t i o n   of  t h e   s p i n d l e ,   as  m e n t i o n e d   a b o v e .   T h e  

R e f e r e n c e   T i m i n g   G e n e r a t o r   80  a l s o   has   an  o u t p u t ,   o n  

l i n e   84,  w h i c h   i s   t h e   V i d e o   Memory  C y c l e   C l o c k   s i g n a l .  

T h i s   c l o c k   s i g n a l   i s   a  s q u a r e   wave  p u l s e   s i g n a l   a t   t h e  

r a t e   a t   w h i c h   d i g i t a l   w o r d s   a r e   r e a d   o u t   of  Memory  6 0 .  

D u r i n g   one  t h i r d   c y c l e   of   t h e   c l o c k   t he   Memory  60  i s  

e n a b l e d   to  r e a d ,   w h i l e   in   t h e   o t h e r   two  t h i r d s   of  t h e  

c y c l e   t h e   Memory  60  i s   e n a b l e d   to   w r i t e ,   t w i c e   i f  

n e c e s s a r y .   In  t h i s   way  t h e   Memory  60  i s   a b l e   t o  

c o n t i n u e   r e a d i n g   o u t   t h e   s t o r e d   d i g i t a l   d a t a   d u r i n g   t h e  

l a s t   f u l l   f i e l d   r e a d o u t   of  t h a t   d a t a ,   w h i l e   a t   t h e   s a m e  

t i m e   r e a d i n g   i n t o   s t o r a g e   t h e   d i g i t a l   d a t a   c o r r e s p o n d i n g  

to  t h e   n e x t   f i e l d   of  v i d e o   to  be  p l a y e d .   Such  a  

Memory  c i r c u i t   60  i s   known  in  t h e   a r t .  

A n o t h e r   o u t p u t   of  G e n e r a t o r   80  i s   a p p l i e d   to  a  

f u r t h e r   l i n e   86.  T h i s   o u t p u t   i s   t h e   V i d e o   Read  C l o c k  

s i g n a l .   T h i s   s i g n a l   i s   a l s o   a  s q u a r e   wave  a t   t h e  

f r e q u e n c y   a t   w h i c h   d i g i t a l   d a t a   i s   r e a d   o u t   of  M e m o r y  

60.  L i n e   86  i s   a p p l i e d   to  t h e   i n p u t   of  a  Read  A d d r e s s  

C o u n t e r   88,  w h i c h   in   r e s p o n s e   t h e r e t o   c o u n t s   c y c l i c a l l y  

f rom  z e r o .   The  c o u n t   o u t p u t   of  c o u n t e r   88  is   a p p l i e d  

to  t he   READ  ADDRESS  i n p u t   of  Memory  6 0 .  

G e n e r a t o r   80  a l s o   p r o v i d e s   as  an  o u t p u t   a  v e r t i c a l  

sync   p u l s e   s i g n a l   ("V  S y n c " )   a t   NTSC  r a t e ,   w h i c h   i s  

a p p l i e d   on  l i n e   90  to  t h e   RESET  i n p u t   of  C o u n t e r   8 8 .  



G e n e r a t o r   80  a l s o   p r o v i d e s   as  an  o u t p u t ,   on  l i n e  

92,  a  s e r i e s   of  p u l s e s   c o r r e s p o n d i n g   to  t h o s e   p o r t i o n s  

of  v i d e o   o m i t t e d   t h r o u g h   t h e   a c t i o n   of  the   A c t i v e   V i d e o  

Window  42.  T h i s   o u t p u t   i s   t h e   I n s e r t   Ga te   p u l s e   s i g n a l .  

G e n e r a t o r   80  a l s o   p r o d u c e s   NTSC  Comp  Sync  a n d  

C o l o r   B u r s t ,   w h i c h   a r e   o u t p u t   on  a  f u r t h e r   l i n e   9 4 .  

L i n e s   92  and  94  a r e   a p p l i e d   to  t h e   Sync  and  C o l o r   B u r s t  

I n s e r t   c i r c u i t   70,  w h e r e i n   t he   NTSC  Comp  Sync  and  C o l o r  

B u r s t   s i g n a l s   a r e   i n s e r t e d   i n t o   t h e   A n a l o g   V i d e o   f r o m  

the   D i g i t a l - t o - A n a l o g   C o n v e r t e r   6 8 .  

The  D i s c   FM  on  l i n e   30  i s ,   as  m e n t i o n e d   a b o v e ,  

a p p l i e d   to  a  t h r e e   c h a n n e l   D e m o d u l a t o r   34.  T h i s  

D e m o d u l a t o r   34  d e m o d u l a t e s   t h e   t h r e e   a u d i o   c h a n n e l s  

m e n t i o n e d   p r e v i o u s l y   and  a p p l i e s   them  s e p a r a t e l y   o n  

t h r e e   d i f f e r e n t   l i n e s   96  to  t h e   t h r e e   p o r t   A/D  C o n v e r t e r  

56  m e n t i o n e d   a b o v e .   Each   of  t h e   t h r e e   c h a n n e l s   o f  

a u d i o   i s   d i g i t i z e d   by  A/D  C o n v e r t e r   56  and  t h e   s e p a r a t e  

o u t p u t s   t h e r e o f   a r e   a p p l i e d   by  way  of  l i n e s   97  to  a  

FIFO  R e g i s t e r   98.  The  o u t p u t   of  t h e   FIFO  R e g i s t e r   98 

is   a p p l i e d   to  t h e   i n p u t   of  an  A u d i o   Memory  100,   w h i c h  

is   a n a l o g o u s   to  Memory  60.  The  o u t p u t   of  A u d i o   M e m o r y  

100  i s   a p p l i e d   to  a  B u f f e r   R e g i s t e r   102,   t he   o u t p u t   o f  

w h i c h   i s   a p p l i e d   to  a  D i g i t a l - t o - A n a l o g   C o n v e r t e r   1 0 4 .  

The  o u t p u t   of  D/A  C o n v e r t e r   104  c o m p r i s e s   t h e   a u d i o  

o u t p u t .  

T i m i n g   G e n e r a t o r   80  p r o v i d e s   as  an  o u t p u t   an  A u d i o  

Read  C l o c k   s i g n a l   p u l s e   on  a  l i n e   106  w h i c h   i s   a p p l i e d  

to  t h e   COUNT  i n p u t   of  an  A u d i o   Read  A d d r e s s   C o u n t e r  

108.  L i k e w i s e ,   t he   l o a d   g a t e   s i g n a l   c o n d i t i o n s   t h e  

n e x t   r e s e t   to  a l s o   r e s e t   t h e   c h a n n e l   p o r t   of  t h e   READ 

ADDRESS  to  t h e   f i r s t   c h a n n e l   so  t h a t   the   a u d i o   c h a n n e l s  

may  be  p r o p e r l y   s e q u e n c e d   f o r   r e a d o u t .   V  Sync  i s  

a p p l i e d   to  t h e   RESET  i n p u t   of  C o u n t e r   108.  The  COUNT 

o u t p u t   of  C o u n t e r   108  i s   a p p l i e d   to  t he   READ  ADDRESS 

i n p u t   of  A u d i o   Memory  100,   w h i l e   t he   s q u a r e   wave  o u t p u t  
of  C o u n t e r   108  i s   a p p l i e d   to  t he   READ  STROBE  i n p u t   o f  

Aud io   Memory  1 0 0 .  



T i m i n g   G e n e r a t o r   80  a l s o   has   as  an  o u t p u t   on  l i n e  

112  an  A u d i o   Memory  C y c l e   C l o c k   s i g n a l .   T h i s   s i g n a l ,  

l i k e   t h e   Read  W r i t e   C y c l e   s i g n a l   on  l i n e   84  p r o v i d e s  

f o r   i n t e r l a c e d   w r i t i n g   and  r e a d i n g .  

The  c i r c u i t   shown  in   F i g u r e   3  o p e r a t e s   as  f o l l o w s .  

The  D i s c   FM  on  l i n e   30  i s   a p p l i e d   to  the   D e m o d u l a t o r  

and  Sync  E x t r a c t o r   32  w h i c h   e x t r a c t s   Disc   Sync  a n d  

a p p l i e s   i t   on  l i n e   38  to   t h e   S p i n d l e   S e r v o   40  a l o n g  

w i t h   t h e   D i s c   Sync  R e f e r e n c e   s i g n a l   on  l i n e   82,  a s  

m e n t i o n e d   a b o v e .   The  D i s c   V i d e o   i s   a p p l i e d   on  l i n e   36 

to  t h e   V i d e o   S a m p l e   C l o c k   G e n e r a t o r   44  w h i c h   g e n e r a t e s  

a  S a m p l e   C l o c k   r e f e r e n c e d   to   t h e   b u r s t   f r e q u e n c y   of  t h e  

D i s c   V i d e o .   The  D i s c   S a m p l e   C l o c k   s i g n a l   i s   g a t e d  

t h r o u g h   AND  g a t e   50  and  a p p l i e d   to   t h e   Sample   C o n v e r t  

i n p u t   of  A/D  C o n v e r t e r   46.  The  a r r a n g e m e n t   of  L o a d  

Gate   and  Jump  Back  P u l s e   G e n e r a t o r   44,  A c t i v e   V i d e o  

Window  G e n e r a t o r   42,  AND  g a t e   72  and  AND  g a t e   50  c a u s e  

t he   S a m p l e   C l o c k   p u l s e s   on  l i n e   48  to  be  a p p l i e d   to   t h e  

A/D  C o n v e r t e r   46  o n l y   d u r i n g   t h o s e   p o r t i o n s   of  a c t i v e  

v i d e o   when  t h e   r e a d i n g   beam  of  l a s e r   l i g h t   in   t h e  

p l a y e r   i s   s c a n n i n g   a  f i e l d   to  be  r e a d   and  s t o r e d .  

F i g u r e   4  a i d s   in  u n d e r s t a n d i n g   t he   t i m i n g   d e s c r i b e d  

in  c o n n e c t i o n   w i t h   t he   SAMPLE  CONVERT  i n p u t   of  A-D 

c o n v e r t e r   46.  F i g u r e   4  (A)  i s   a  s i g n a l   d i a g r a m   s h o w i n g  

the   o u t p u t   of  t h e   A c t i v e   Window  G e n e r a t o r   42.  As  c a n  

be  s e e n ,   t h e   s i g n a l   i s   low  d u r i n g   p u l s e s   200,   c o r r e s p o n d i n g  

to  h o r i z o n t a l   b l a n k i n g   i n t e r v a l s ,   and  from  t he   b e g i n n i n g  

of  v e r t i c a l   b l a n k i n g   t h r o u g h   l i n e   9  w i t h i n   t h e   v e r t i c a l  

b l a n k i n g   i n t e r v a l .  

F i g u r e   4  (B)  shows  t h e   o u t p u t   on  l i n e   74  f rom  t h e  

Load  Ga t e   and  P u l s e   and  Jump  Back  P u l s e   G e n e r a t o r   4 4 .  

T h a t   o u t p u t   i s   h i g h   d u r i n g   t h e   e n t i r e   t ime   in  w h i c h   a  

f i e l d   of  v i d e o   i s   r e a d   o f f   of  t h e   d i s c   10  ( F i g u r e   1 ) .  

The  Jump  Back  P u l s e   o u t p u t   on  l i n e   78  is   i d e n t i c a l   t o  

t h a t   on  l i n e   74,  w i t h   t h e   d i f f e r e n c e   t h a t   when  a  s t o p  

m o t i o n   command  i s   r e c e i v e d   on  l i n e   75  the   o u t p u t   o n  

l i n e   74  i s   d i s a b l e d ,   and  o n l y   t h e   Jump  Back  p u l s e  



o u t p u t   i s   p r o v i d e d .   D e t a i l s   of  t h e   c i r c u i t r y   in   t h e  

l o a d   g a t e   and  jump  b a c k   p u l s e   g e n e r a t o r   a r e   p r o v i d e d  

b e l o w   in  c o n n e c t i o n   w i t h   F i g u r e   6 .  

F i g u r e   4  (C)  shows  t h a t   t he   V i d e o   Sample   C l o c k  

G e n e r a t o r   o u t p u t   i s   a  c o n t i n u o u s   s e r i e s   of  p u l s e s   a t  

t h r e e   t i m e s   t h e   r a t e   of  t h e   D i s c   V i d e o   " c o l o r   s u b c a r r i e r "  

b u r s t   f r e q u e n c y .  

The  SAMPLE  CONVERT  i n p u t   of  A/D  C o n v e r t e r   46  i s  

shown  in  F i g u r e   4  ( D ) .  

D i g i t a l   w o r d s   a r e   g e n e r a t e d   in   t he   A/D  C o n v e r t e r  

46  a t   t h e   r a t e   t h e   p u l s e s   a r e   p r o v i d e d   to  t he   SAMPLE 

CONVERT  i n p u t   t h e r e o f ,   and  a r e   a p p l i e d   to  FIFO  R e g i s t e r  

58.  From  FIFO  R e g i s t e r   58  t h e y   a r e   l o a d e d   in  a  c o n v e n -  

t i o n a l   h a n d s h a k e   o p e r a t i o n   i n t o   memory  60,  as  m e m o r y  
w r i t e   t i m e   b e c o m e s   a v a i l a b l e .   Memory  60  has   an  i n t e r n a l  

w r i t e   a d d r e s s   g e n e r a t o r   w h i c h   o p e r a t e s   in  c o n j u n c t i o n  

w i t h   t h e   h a n d s h a k e   o p e r a t i o n   j u s t   d e s c r i b e d ,   and  t h e  

i n t e r n a l   w r i t e   a d d r e s s   i s   r e s e t   to   z e r o   f o l l o w i n g   t h e  

c o m p l e t e   s t o r a g e   of  a  f i e l d .   The  d i g i t i z e d   w o r d s   o f  

v i d e o   i n f o r m a t i o n   a r e   t h u s   s t o r e d   s e q u e n t i a l l y   in  memory  60 

s t a r t i n g   w i t h   a d d r e s s   z e r o .  

The  c o m b i n a t i o n   of  t h e   R e f e r e n c e   T i m i n g   G e n e r a t o r  

80  and  Read  A d d r e s s   C o u n t e r   88  c y c l i c a l l y   g e n e r a t e   a  

s e r i e s   of  p u l s e s   f o r   Memory  60  r e a d o u t   c o r r e s p o n d i n g   t o  

t he   p u l s e s   c o n t r o l l i n g   t h e   Memory  60  w r i t e   o p e r a t i o n ,  

h o w e v e r   b e a r i n g   a  t i m i n g   r e l a t i o n s h i p   t h e r e t o   of  5  t o  

3,  and  s y n c h r o n i z e d   so  t h a t   t h e   z e r o   a d d r e s s   of  t h e  

Read  A d d r e s s   C o u n t e r   88  i s   g e n e r a t e d   b e f o r e   t he   l a s t  

word  of  d i g i t i z e d   d a t a   i s   c o n v e r t e d   by  A-D  C o n v e r t e r  

46.  A  s l i g h t   d e l a y   w i l l   o c c u r   b e f o r e   t he   l a s t   word   o f  

d i g i t i z e d   d a t a   i s   s t o r e d   i n t o   Memory  60  f o l l o w i n g   t h e  

l a s t   c o n v e r s i o n   of  t h a t   v i d e o   d a t a ,   due  to  t he   t i m e  

s e q u e n c e   in  t h e   s t o r a g e   i n t o   r e g i s t e r   58  and  t h e   a b o v e -  

d e s c r i b e d   h a n d s h a k e   o p e r a t i o n   to  s t o r e   t he   d i g i t i z e d  

d a t a   i n t o   memory  60.  T h i s   d o e s   n o t ,   h o w e v e r ,   a f f e c t  

t he   p e r f o r m a n c e   of  t h e   s y s t e m ,   b u t   r a t h e r   p r o v i d e s  



" s l a c k "   to  t h e   s y s t e m   and  t h e r e b y   h e l p s   to  r e l i e v e   t h e  

c r i t i c a l i t y   of  t h e   r e l a t i v e   t i m i n g   b e t w e e n   w r i t i n g   a n d  

r e a d i n g   to  and  f rom  memory  6 0 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o n t i n u o u s   r e c y c l i n g  

of  memory  60  a l l o w s   f o r   a  " f r e e z e - f i e l d "   v i d e o   p i c t u r e  

image   to  be  m a i n t a i n e d ,   e v e n   when  t h e   p l a y e r   i s   " s e a r c h i n g "  

or  " s e e k i n g "   a  new  t r a c k   of  d a t a   and  c a n n o t   w r i t e   n e w  

d a t a   i n t o   Memory  60.  I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t  

b e c a u s e   t h e   V i d e o   S a m p l e   C l o c k   G e n e r a t o r   44  i s   p h a s e  

l o c k e d   to  t h e   D i s c   V i d e o   b u r s t   s i g n a l   f r e q u e n c y ,   a n d  

t he   Read  C l o c k   i s   r e f e r e n c e d   to   g e n e r a t o r   80  w h i c h  

g e n e r a t e s   NTSC  s y n c h r o n i z e d   s i g n a l s ,   t h a t   t he   c i r c u i t  

of  F i g u r e   3  p r o v i d e s   a u t o m a t i c   t i m e   b a s e   c o r r e c t i o n  

i n t r i n s i c a l l y   in   t h e   p r o c e s s   of  s a m p l i n g ,   s t o r a g e ,   a n d  

r e a d o u t .   In  f a c t ,   no  f u r t h e r   t i m e   b a s e   c o r r e c t i o n  

s h o u l d   be  n e c e s s a r y   f o r   m o s t   p u r p o s e s .  

F i g u r e   4  (E)  shows  t h e   r e a d   c l o c k   o u t p u t   s i g n a l .  

The  D/A  C o n v e r t e r   68  c o n v e r t s   t he   d i g i t a l   o u t p u t  

f rom  Memory  60,  b u f f e r e d   by  way  of  B u f f e r   R e g i s t e r   6 6 ,  

i n t o   a n a l o g   v i d e o .   B e c a u s e   of  t h e   g a t i n g   a c t i o n   of  t h e  

A c t i v e   V i d e o   Window  G e n e r a t o r   42  and  AND  g a t e s   72  a n d  

50,  t h e   c o n v e r t e d   a n a l o g   v i d e o   o u t p u t   f rom  D/A  C o n v e r t e r  

68  has   " h o l e s "   in   i t   d u r i n g   t h e   h o r i z o n t a l   b l a n k i n g  

i n t e r v a l s   and  a  p o r t i o n   of  t h e   v e r t i c a l   b l a n k i n g  

i n t e r v a l .   The  i n s e r t   g a t e   s i g n a l   on  l i n e   92  i s   a  

s e r i e s   of  p u l s e s   c o r r e s p o n d i n g   to  t h o s e   " h o l e s " .   T h e y  

p r o v i d e   w i n d o w s   f o r   t h e   Sync  and  C o l o r   B u r s t   I n s e r t  

c i r c u i t   70  d u r i n g   w h i c h   NTSC  comp  sync   and  c o l o r   b u r s t  

on  l i n e   94  a r e   i n s e r t e d   in   t h o s e   h o l e s   in  a  c o n v e n t i o n a l  

m a n n e r .  

An  a n a l o g o u s   p r o c e s s   of  d e m o d u l a t i o n ,   s t o r a g e   a n d  

r e a d o u t   i s   p e r f o r m e d   by  t h e   c i r c u i t r y   c o m p r i s i n g  

D e m o d u l a t o r   34,  A/D  C o n v e r t e r   56,  FIFO  R e g i s t e r   9 8 ,  

Aud io   Memory  100,   B u f f e r   R e g i s t e r   102,  and  D/A  C o n v e r t e r  

104.   S a m p l i n g   i s   done  a t   a  r a t e   150  t i m e s   s l o w e r   t h a n  

t h a t   of  t h e   v i d e o   s a m p l i n g ,   by  v i r t u e   of  D i v i d e - B y - 1 5 0  



d e v i c e   52.  The  S a m p l e   C l o c k   i s   g a t e d   a g a i n s t   t h e   l o a d  

g a t e   o u t p u t   f rom  G e n e r a t o r   44,  by  way  of  AND  g a t e   5 4 .  

H o w e v e r ,   s i n c e   t he   a u d i o   i s   " a c t i v e "   t h r o u g h o u t   t h e  

f i e l d ,   no  w indow  g e n e r a t o r s   a r e   p r o v i d e d ,   nor   a r e   a n y  
r e i n s e r t   c i r c u i t s   p r o v i d e d .   In  r e a d - o u t ,   Aud io   M e m o r y  

100  s i m p l y   c y c l e s   c y c l i c a l l y   t h r o u g h   the   d i g i t i z e d  

s t o r e d   a u d i o   d a t a   of  c h a n n e l s   1,  2,  and  3,  r e s p e c t i v e l y .  

F i g u r e   5  i s   a  s i g n a l   d i a g r a m   w h i c h   a i d s   in  u n d e r s t a n d -  

ing   t h e   r e l a t i o n s h i p   of  s i g n a l s   u t i l i z e d   in  c o n n e c t i o n  

w i t h   t h e   a u d i o   r e c o v e r y   and  p l a y b a c k   f u n c t i o n   of  t h e  

c i r c u i t   shown  in  F i g u r e   3.  F i g u r e   5(A)  shows  t h e   L o a d  

G a t e   s i g n a l   f o u n d   on  l i n e   74.  F i g u r e   5(B)  r e p r e s e n t s  
t h e   S a m p l e   C l o c k   o u t p u t   f rom  d e v i c e   52.  F i g u r e   5 ( C )  

shows  t h e   o u t p u t   of  AND  g a t e   54  w h i c h   i s   a p p l i e d   to  t h e  

t h r e e   p a r t   A/D  C o n v e r t e r   56.  I t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   s i g n a l   r e p r e s e n t e d   in  F i g u r e   5(C)  i s   m e r e l y  

t he   D i v i d e - B y - 1 5 0   52  o u t p u t   g a t e d   a g a i n s t   t he   Load   G a t e  

o u t p u t   on  l i n e   7 4 .  

F i g u r e   5(D)  shows  t h e   A u d i o   Read  C l o c k   w h i c h   is   a  

c o n t i n u o u s   p u l s e   t r a i n   p r o v i d e d   a t   a  f r e q u e n c y   s u b s t a n -  

t i a l l y   e q u a l   to  3/5  t i m e s   t h e   D i v i d e - B y - 1 5 0   52  S a m p l e  

C l o c k   o u t p u t   shown  in  F i g u r e   5 ( B ) ,   a p p r o x i m a t e l y   70 

k H z .  

F i g u r e   6  i s   a  c i r c u i t   d i a g r a m   of  the   Load  Ga t e   a n d  

Jump  Back  P u l s e   G e n e r a t o r   c i r c u i t   44  of  F i g u r e   3.  L i n e  

38,  w h i c h   c a r r i e s   D i sc   Sync  f rom  t h e   D e m o d u l a t o r   and  S y n c  

E x t r a c t o r   32  ( F i g u r e   3)  i s   a p p l i e d   to  the   i n p u t   of  a  

V e r t i c a l   Sync  E x t r a c t o r   202 .   The  o u t p u t   of  t he   V e r t i c a l  

Sync  E x t r a c t o r   202  is  a p p l i e d   to  a  C o u n t - T o - F o u r   C o u n t e r  

204.   L i n e   75,  c a r r y i n g   t h e   s t o p   m o t i o n   command  s i g n a l ,   i s  

c o n n e c t e d   to  t h e   LOAD  VALUE  i n p u t   of  C o u n t e r   204,   and  to  t h e  

i n p u t   of  an  I n v e r t e r   206 .   The  o u t p u t   of  I n v e r t e r   2 0 6  

is  c o n n e c t e d   to  t h e   i n p u t   of  an  AND  g a t e   208.  T h e  

C a r r y   o u t p u t   of  C o u n t e r   204  i s   c o n n e c t e d   to  t he   o t h e r  

i n p u t   of  AND  g a t e   208  and  to  t he   LOAD  ENABLE  i n p u t   o f  



C o u n t e r   204.   The  o u t p u t   of  AND  g a t e   208  c o m p r i s e s   l i n e  

74,  and  t h e   C a r r y   o u t p u t   of  C o u n t e r   204  c o m p r i s e s   l i n e  

7 8 .  

In  o p e r a t i o n ,   t he   c i r c u i t   shown  in  F i g u r e   6 

o p e r a t e s   as  f o l l o w s .   V - S y n c   i s   e x t r a c t e d   f rom  t h e   D i s c  

Sync  on  l i n e   38  and  i s   a p p l i e d   as  a  p u l s e   i n p u t   t o  

C o u n t e r   204.   In  t h e   a b s e n c e   o f  a   s t o p   m o t i o n   c o m m a n d  

s i g n a l ,   l i n e   75  i s   low,   and  c o n s e q u e n t l y   C o u n t e r   2 0 4  

c o u n t s   f rom  z e r o   up  to  f o u r ,   i . e . ,   a  c o u n t   of  f i v e .  

Wi th   l i n e   75  low,   t h e   o u t p u t   of  I n v e r t e r   206  i s   h i g h ,  

and  t h u s   t h e   C a r r y   o u t p u t   of  C o u n t e r   204  i s   p a s s e d  

d i r e c t l y   to  l i n e   74.  The  s i g n a l   c o n t e n t s   of  l i n e s   74 

and  78  a r e   t h u s   s u b s t a n t i a l l y   i d e n t i c a l ,   as  m e n t i o n e d  

a b o v e .  

Wi th   e a c h   p u l s e   o u t p u t   a t   t h e   C a r r y   o u t p u t   o f  

C o u n t e r   204  t h e   LOAD  ENABLE  i n p u t   of  C o u n t e r   204  i s  

a c t i v a t e d   and  t he   v a l u e   on  l i n e   75  i s   l o a d e d   i n t o   t h e  

c o u n t e r .   I f   a  s t o p   m o t i o n   command  is   p r e s e n t   on  l i n e  

75,  t h e   l o a d   v a l u e   i s   a  1.  In  t h a t   c a s e ,   C o u n t e r   2 0 4  

is   t h u s   a  f o u r   c o u n t   c o u n t e r ,   and  I n v e r t e r   206  p r o v i d e s  

a  low  l e v e l   s i g n a l   to  one  i n p u t   of  AND  g a t e   208,   t h u s  

b l o c k i n g   an  o u t p u t   f rom  l i n e   74,  y e t   p r o v i d i n g   f o r   a  

t r i p   b a c k   once   a r o u n d   e a c h   r e v o l u t i o n   of  t he   d i s c ,  

k e e p i n g   i t   f rom  a d v a n c i n g   to   new  t r a c k s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   i n v e n t i o n   d e s c r i b e d  

h e r e i n   r e p r e s e n t s   a  s i g n i f i c a n t   a d v a n c e   in  t he   f i e l d   o f  

v i d e o   r e c o r d i n g   g e n e r a l l y ,   and  more   p a r t i c u l a r l y   i n  

v i d e o d i s c   r e c o r d i n g   and  r e p r o d u c i n g   s y s t e m s .   T h e  

i n v e n t i o n   p r o v i d e s   f o r   t h e   p r o d u c t i o n   of  d i s c   v i d e o  

p r o g r a m s   w i t h   s i g n i f i c a n t l y   l o n g e r   p r o g r a m   t i m e s   t h a n  

w o u l d   o t h e r w i s e   be  o b t a i n a b l e ,   and  makes  e f f i c i e n t   u s e  

of  t he   s t o r a g e   s p a c e   on  a  d i s c   by  e l i m i n a t i n g   r e d u n d a n t  

v i d e o   i n f o r m a t i o n   f rom  t h e   o r i g i n a l   p r o g r a m ,   a l l  

w i t h o u t   s i g n i f i c a n t   l o s s   of  p r o g r a m   c o n t e n t .   I n  

a d d i t i o n ,   i t   p r o v i d e s   a  s i m i l a r   t e c h n i q u e   fo r   r e c o r d i n g  

a  c o n t i n u o u s   a u d i o   i n f o r m a t i o n   s i g n a l ,   and  r e c r e a t i n g  



t he   c o n t i n u o u s   a u d i o   s i g n a l   d u r i n g   t he   r e p r o d u c t i o n  

p h a s e .   I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t ,   a l t h o u g h   a  

s p e c i f i c   e m b o d i m e n t   of  t h e   i n v e n t i o n   has  b e e n   d e s c r i b e d  

in  d e t a i l   f o r   p u r p o s e s   of  i l l u s t r a t i o n ,   v a r i o u s  

m o d i f i c a t i o n s   may  be  made  w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and  s c o p e   of  t h e   i n v e n t i o n .   A c c o r d i n g l y ,   t h e  

i n v e n t i o n   i s   n o t   to  be  l i m i t e d   e x c e p t   as  by  t h e   a p p e n d e d  

c l a i m s .  



1.  A  m e t h o d   of  d i s p l a y i n g   v i d e o   i n f o r m a t i o n  

r e c o r d e d   on  a  s t o r a g e   m e d i u m ,   c o m p r i s i n g   the   s t e p s   o f :  

r e a d i n g   a  f i r s t   s e g m e n t   of  v i d e o   i n f o r m a t i o n  

from  the   medium  d u r i n g   a  f i r s t   p e r i o d   of  t i m e ;  

r e p e t i t i v e l y   o u t p u t t i n g   t he   f i r s t   s e g m e n t   o f  

v i d e o   i n f o r m a t i o n   d u r i n g   a  p r e d e t e r m i n e d   number   o f  

c o n s e c u t i v e   s e c o n d   p e r i o d s   of  t i m e ,   e ach   of  s a i d   s e c o n d  

p e r i o d s   of  t i m e   b e i n g   l o n g e r   t h a n   s a i d   f i r s t   p e r i o d   o f  

t i m e ;  

r e a d i n g   a  f u r t h e r   s e g m e n t   of  v i d e o   i n f o r m a t i o n  

from  t h e   medium  s i m u l t a n e o u s l y   w i t h   a  p o r t i o n   of  t h e  

l a s t   of  t h e   p r e d e t e r m i n e d   n u m b e r   of  s e c o n d   p e r i o d s   o f  

t i m e   d u r i n g   w h i c h   t h e   f i r s t   s e g m e n t   of  v i d e o   i s   b e i n g  

o u t p u t .  

2.  The  m e t h o d   as  c l a i m e d   in  C la im  1,  w h e r e i n  

s a i d   r e a d i n g   s t e p s   i n c l u d e   t h e   s t e p   of  s t o r i n g   t h e   v i d e o  

i n f o r m a t i o n   a t   a  f i r s t   r a t e   and  s a i d   o u t p u t t i n g   s t e p  

i n c l u d e s   t h e   s t e p   of  r e c a l l i n g   t h e   s t o r e d   v i d e o   i n f o r m a t i o n  

at   a  s e c o n d   r a t e   w h i c h   i s   s l o w e r   t h a n   the   f i r s t .  

3.  The  m e t h o d   as  c l a i m e d   in  C la im  1,  w h e r e i n  

s a i d   s t o r a g e   medium  is   a  v i d e o d i s c   h a v i n g   s u b s t a n t i a l l y  

c i r c u l a r   c o n c e n t r i c   t r a c k s   of  v i d e o   i n f o r m a t i o n   t h e r e o n ,  

and  s a i d   r e a d i n g   s t e p s   i n c l u d e   s c a n n i n g   a  p o r t i o n   o f  

one  of  t h e   t r a c k s   of  t h e   d i s c ,   t h e   r a t e   of  s c a n n i n g   b e i n g  

c h o s e n   such   t h a t   t he   o u t p u t   t i m e   f o r   a  s e g m e n t   of  v i d e o  

i n f o r m a t i o n   w h i c h   i s   e q u a l   to   t h e   p r e d e t e r m i n e d   n u m b e r  

of  t i m e s   t h e   s e g m e n t   i s   o u t p u t   t i m e s   the   l e n g t h   of  e a c h  

of  t h e   s e c o n d   p e r i o d s   of  t i m e ,   i s   a l s o   e q u a l   to  t h e   t i m e  

r e q u i r e d   to  s c a n   a l l   of  t h e   s e g m e n t s   of  v i d e o   i n f o r m a t i o n  

in  one  s u b s t a n t i a l l y   c i r c u l a r   t r a c k   p l u s   one  a d d i t i o n a l  

s e g m e n t   of  v i d e o   i n f o r m a t i o n .  



4.  The  m e t h o d   as  c l a i m e d   in  C la im  3,  w h e r e i n  

a  s e g m e n t   i s   a  f i e l d   of  v i d e o   i n f o r m a t i o n ,   e ach   f i e l d  

is   o u t p u t   t h r e e   c o n s e c u t i v e   t i m e s ,   and  each   t r a c k   o f  

t h e   d i s c   i n c l u d e s   f o u r   f i e l d s   of  v i d e o   i n f o r m a t i o n ,  

f i v e   f i e l d s   of  i n f o r m a t i o n   b e i n g   s c a n n e d   d u r i n g   t h e  

t i m e   r e q u i r e d   to   o u t p u t   a  f i e l d   t h r e e   t i m e s .  

5.  The  m e t h o d   as  c l a i m e d   in  C la im  4,  f u r t h e r  

c o m p r i s i n g   t h e   s t e p   of  i n i t i a l l y   r e c o r d i n g   e v e r y   t h i r d  

f i e l d   of  a  v i d e o   p r o g r a m   on  t h e   s t o r a g e   m e d i u m .  

6.  I m p r o v e d   l o n g   p l a y   v i d e o d i s c ,   c o m p r i s i n g  

a  d i s c   b a s e   of  t h e   t y p e   s u i t a b l e   f o r   t he   r e c o r d i n g  

t h e r e o n   of  a  p l u r a l i t y   of  t r a c k s   of  i n d i c i a   r e p r e s e n t i n g  

v i d e o   s i g n a l s ,   s a i d   d i s c   h a v i n g   r e c o r d e d   t h e r e o n   a  

p l u r a l i t y   of  f i e l d s   of  v i d e o   s i g n a l   in  each   t r a c k ,  

e a c h   f i e l d   b e i n g   n o n c o n t i g u o u s   w i t h   e a c h   of  t h e   f i e l d s  

a d j a c e n t   t h e r e t o   a l o n g   t h e   t r a c k .  

7.  The  v i d e o d i s c   as  c l a i m e d   in  C la im   6,  w h e r e i n  

t h e r e   a r e   n  f i e l d s   of  v i d e o   r e c o r d e d   on  each   t r a c k   o f  

t he   d i s c   and  t h e   f i e l d s   a r e   e v e r y   m  th  f i e l d   of  a  v i d e o  

p r o g r a m ,   t h e   v i d e o   s i g n a l s   and  v i d e o   sync   s i g n a l s   b e i n g  

r e c o r d e d   a t   n+ l   t i m e s   t h e i r   s t a n d a r d   s p e e d .  m 

8.  The  v i d e o d i s c   as  c l a i m e d   in  C la im   6  or  7 ,  

w h e r e i n   t h e r e   a r e   f o u r   f i e l d s   r e c o r d e d   in  each   t r a c k  

of  t h e   d i s c   and  t h e   f i e l d s   a r e   e v e r y   t h i r d   f i e l d   of  a  

v i d e o   p r o g r a m .  

9.  I m p r o v e d   l o n g   p l a y   v i d e o d i s c   p l a y b a c k  

a p p a r a t u s ,   f o r   p l a y i n g   a  v i d e o d i s c   h a v i n g   r e c o r d e d   t h e r e o n  

a  p l u r a l i t y   of  t r a c k s ,   w h e r e i n   a  p l u r a l i t y   of  f i e l d s   o f  

v i d e o   i s   r e c o r d e d   in  e a c h   t r a c k ,   e a c h   f i e l d   b e i n g  

n o n c o n t i g u o u s   w i t h   e a c h   of  t h e   f i e l d s  r e c o r d e d   a d j a c e n t  

t h e r e t o ,   c o m p r i s i n g :  



means   f o r   r e a d i n g   s a i d   r e c o r d e d   v i d e o   f i e l d s  

from  s a i d   d i s c ;  

memory  means   f o r   s t o r i n g   v i d e o   s i g n a l s ;  

means   f o r   s t o r i n g   s a i d   r e a d   v i d e o   f i e l d s  

i n d i v i d u a l l y   in   s a i d   memory  m e a n s ;  

means   f o r   r e c a l l i n g   s a i d   s t o r e d   v i d e o   f i e l d s  

f rom  s a i d   memory  m e a n s ,   s a i d   r e c a l l i n g   means   r e c a l l i n g  

s a i d   s t o r e d   v i d e o   f i e l d s   f rom  s a i d   memory  means   r e p e a t e d l y  

a  p r e d e t e r m i n e d   n u m b e r   of  t i m e s ,   s a i d   s t o r i n g   m e a n s  

b e g i n n i n g   s t o r i n g   t h e   n e x t   f i e l d   of  v i d e o   p r i o r   to   t h e  

c o m p l e t i o n   of  t h e   l a s t   r e c a l l i n g   of  a  f i e l d .  

10.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   9,  f u r t h e r   i n c l u d i n g   means   to  r o t a t e   t h e   v i d e o d i s c  

s u c h   t h a t   s a i d   means   f o r   r e a d i n g   p a s s e s   o v e r   an  e n t i r e  

t r a c k   of  t h e   d i s c   p l u s   one  f i e l d   d u r i n g   t he   t i m e   t h a t   a  

s i n g l e   f i e l d   i s   b e i n g   r e p e a t e d l y   r e a d   f rom  s a i d   m e m o r y  

m e a n s .  

11.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   10,  w h e r e i n   s a i d   r e c a l l   means   r e c a l l s   s t o r e d  

v i d e o   f i e l d s   a t   a  s l o w e r   r a t e   t h a n   s a i d   means   f o r  

s t o r i n g   s t o r e s   t h e   v i d e o   f i e l d s .  

12.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   11,  w h e r e i n   s a i d   means   f o r   r e a d i n g   and  s a i d   m e a n s  

f o r   s t o r i n g   a r e   a c t i v e   o n l y   d u r i n g   a  p o r t i o n   of  t h e  

f i n a l   r e c a l l i n g   of  a  f i e l d .  

13.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   12,  w h e r e i n   e a c h   t r a c k   on  t h e   d i s c   i n c l u d e s   f o u r  

f i e l d s   and  s a i d   r e a d i n g   means   r e a d s   e v e r y   f i f t h  

f i e l d   to  t h e r e b y   r e a d   e a c h   f i e l d   in  o r d e r   and  a t  

i n t e r v a l s   of  one  and  o n e - q u a r t e r   r e v o l u t i o n s   of  t h e   d i s c .  



14.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   12  or  13,  w h e r e i n   s a i d   means   f o r   r e c a l l i n g   r e c a l l s  

e a c h   f i e l d   t h r e e   t i m e s   o v e r   a  p e r i o d   e q u a l   to  one  a n d  

o n e - q u a r t e r   r e v o l u t i o n s   of  t h e   d i s c .  

15.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   9,  w h e r e i n :  

s a i d   memory  means   i s   a  d i g i t a l   s i g n a l   m e m o r y ;  

s a i d   means   f o r   s t o r i n g   i n c l u d e s   an  a n a l o g u e  

to  d i g i t a l   c o n v e r t e r   and  means   f o r   c l o c k i n g   the   d i g i t a l  

s i g n a l   i n t o   t h e   d i g i t a l   memory  a t   a  f i r s t   r a t e ;   a n d  

s a i d   means   f o r   r e c a l l i n g   i n c l u d e s   a  d i g i t a l  

to  a n a l o g u e   c o n v e r t e r   and  means   f o r   c l o c k i n g   t he   d i g i t a l  

s i g n a l   o u t   of  t h e   memory  a t   a  s e c o n d   r a t e ,   s a i d   s e c o n d  

r a t e   b e i n g   s l o w e r   t h a n   s a i d   f i r s t   r a t e .  

16.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   9  f o r   p l a y i n g   d i s c s   h a v i n g   n  f i e l d s   pe r   t r a c k ,  

f u r t h e r   c o m p r i s i n g   means   f o r   a c t i v a t i n g   s a i d   means   f o r  

r e a d i n g   and  s a i d   means   f o r   s t o r i n g   f o r   o n l y   1 /n   th   o f  

t he   p e r i o d   of  e a c h   r e v o l u t i o n   of  t h e   d i s c   and  o n l y  

a f t e r   e a c h   one  and  1 /n   th  r e v o l u t i o n   of  t he   d i s c ,   t o  

t h e r e b y   r e a d   and  s t o r e   a  new  f i e l d   e v e r y  o n e   and  1 /n   t h  

r e v o l u t i o n   of  t h e   d i s c .  

17.  The  p l a y b a c k   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   9,  f u r t h e r   c o m p r i s i n g :  

means   f o r   s e l e c t i v e l y   r e c o v e r i n g   a  number   o f  

s e p a r a t e   a u d i o   t r a c k s ,   t h e   n u m b e r   of  a u d i o   t r a c k s   b e i n g  

at   l e a s t   e q u a l   to  t h e   p r e d e t e r m i n e d   number   of  t i m e s   e a c h  

f i e l d   of  v i d e o   i n f o r m a t i o n   i s   r e c a l l e d   f rom  s a i d   m e m o r y  

m e a n s ;   a n d  

means   f o r   s e l e c t i n g   a  p a r t i c u l a r   d i f f e r e n t  

one  of  t h e   a u d i o   t r a c k s   e a c h   t i m e   a  f i e l d   is  r e c a l l e d  

f rom  s a i d   memory  m e a n s .  



18.  A  v i d e o d i s c   p l a y b a c k   a p p a r a t u s   f o r  

p l a y i n g   v i d e o   i n f o r m a t i o n   r e c o r d e d   in  s e q u e n c e   in  a  

p l u r a l i t y   of  s u b s t a n t i a l l y   c o n c e n t r i c   t r a c k s   on  a  

d i s c   c o m p r i s i n g :  

means   f o r   s e q u e n t i a l l y   p l a y i n g   c o n t i g u o u s l y  

p o s i t i o n e d   s e g m e n t s   of  t h e   v i d e o   i n f o r m a t i o n   s p a c e d  

by  n o n p l a y   p e r i o d s   e q u a l   to   t h e   p e r i o d   of  r e v o l u t i o n  

of  t h e   d i s c ;  

means   f o r   s t o r i n g   a  p l a y e d   s e g m e n t   of  v i d e o  

i n f o r m a t i o n ;  

means   f o r   o u t p u t t i n g   t h e   s t o r e d   s e g m e n t   o f  

i n f o r m a t i o n   a  p l u r a l i t y   of  t i m e s   f o r   a  p e r i o d   of  t i m e  

e q u a l   to  t h e   p e r i o d   of  r e v o l u t i o n   of  t he   d i s c   p l u s   t h e  

t ime   r e q u i r e d   to  r e a d   a  f u r t h e r   s e g m e n t   of  v i d e o   i n f o r m a t i o n  

f rom  t h e   d i s c .  

19.  The  v i d e o d i s c   p l a y b a c k   a p p a r a t u s   a s  

c l a i m e d   in  C l a i m   18,  w h e r e i n   e a c h   s e g m e n t   i s   a  v i d e o  

f i e l d .  

20.  The  v i d e o d i s c   p l a y b a c k   a p p a r a t u s   a s  
c l a i m e d   in  C l a i m   18  or  19,  w h e r e i n   s a i d   means   f o r  

p l a y i n g   and  s a i d   means   f o r   s t o r i n g   p l a y   and  s t o r e   a  s e g m e n t  
of  v i d e o   i n f o r m a t i o n   in  a  f i r s t   p e r i o d   of  t i m e ,   a n d  

s a i d   means   f o r   o u t p u t t i n g   r e c a l l s   t h e   s t o r e d   s e g m e n t  
and  o u t p u t s   i t   d u r i n g   a  s e c o n d   p e r i o d   of  t i m e   w h i c h   i s  

a f t e r   s a i d   f i r s t   p e r i o d   of  t i m e   and  l o n g e r   t h a n   s a i d  

f i r s t   p e r i o d   of  t i m e .  
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